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Smooth muscle cell (SMC) proliferation is a common response to 
vascular stress and a central feature in vascular diseases, such as 
atherosclerosis, restenosis and allograft vasculopathy. Among the 
variety of signaling pathways implicated in stress-induced SMC 
proliferation, oxidative stress and the sphingolipid pathway play a 
critical role. The molecular link between reactive oxygen species 
and the activation of the sphingolipid pathway is only partly 
understood. This study was carried out to investigate the role of 
the sphingolipid pathway in the mitogenic signaling elicited by of 
H2O2 in SMC.
Low concentration of H2O2 triggered SMC proliferation through a 
signaling pathway involving the activation of MMP2 metalloprotease, 
and neutral sphingomyelinase-2 (nSMase2). Inhibition of MMP2 by 
Batimastat, a broad-speci city MMP inhibitor, or the defect of 
MMP2-/- ( broblasts from MMP2 de cient mice) blocked the H2O2-
induced activation of nSMase2 and DNA synthesis, suggesting that 
all this enzyme activity is dependent on MMP2 activation. The 
genetic defect of nSMase2 ( broblasts from nSMase2-de cient fro/
fro mice), and the use of nSMase2 speci c siRNA did not inhibit the 
H2O2-induced activation of MMP2, but blocked the DNA synthesis.
In conclusion, these data shed light on a novel mechanism of 
stress-induced mitogenic response to low concentration of H2O2, 
involving the sequential action of MMP2 and nSMase2 with possible 
consequences under conditions leading to increased oxidative 
stress in the vascular wall.
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Objectives — Smooth muscle cell (SMC) proliferation is a major 
feature in atherosclerosis, since it contributes to the formation 
of the  brous cap, thus to plaque stability, but also to arterial 
stenosis and post-angioplasty restenosis. Among the various 
mitogenic signaling pathways involved in SMC proliferation, the 
mTOR pathway regulates both the cell cycle and cell growth. 
Resveratrol, a polyphenolic compound from grapes and red wine, 
has potential anti-atherogenic and anti-cancer properties. This 
work was designed to investigate the activation of the mTOR 
pathway by the proatherogenic oxidized LDL (oxLDL) in SMC, and 
the potential inhibitory effect of resveratrol.
Results — mTOR and its downstream target p70S6 kinase are 
phosphorylated and activated by mitogenic concentrations of 
oxLDL (50mug/ml), and are involved in SMC proliferation, as 
assessed by the inhibitory effect of the mTOR inhibitor rapamycin. 
The activation of mTOR signaling by oxLDL, requires the upstream 
activation of PI3K and Akt, as assessed by the inhibitory effect of 
the PI3K inhibitor Ly294002 on mTOR activation and DNA synthesis. 
Resveratrol blocked the oxLDL-induced phosphorylation and 
activation of the PI3K/Akt/mTOR/p70S6K pathway and strongly 
inhibited both the DNA synthesis and proliferation of SMC. This 
activity is independent of the anti-oxidant effect and of AMPK 
activation by resveratrol.
Conclusion — These data indicate that the mTOR pathway is 
activated by oxLDL via PI3K/PDK1/Akt, and is required for SMC 
proliferation. Resveratrol blocks speci cally this pathway, thereby 
inhibiting oxLDL-induced SMC proliferation. These data highlight a 
new property for resveratrol that could contribute to the general 
anti-atherogenic properties of this polyphenol.
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Les microparticules cellulaires jouent un rôle clé dans le contrôle 
de l’homéostasie vasculaire. S’il est clairement établi qu’elles 
représentent des vecteurs d’information biologique à multiples 
facettes (coagulation, in ammation, protéolyse), leur implication 
dans le contrôle de la génération de plasmine n’a pas été 
documentée à ce jour. 
Notre travail a montré que les microparticules endothéliales 
(MPE) représentent des surfaces biologiques capables d’activer 
le plasminogène en plasmine grâce à l’expression du système de 
l’urokinase (uPA) et de son récepteur (uPAR). Cette activité est 
saturable et spéci que comme l’indique l’inhibition de la formation 
de plasmine par l’acide ε-aminocaproïque et la carboxypeptidase 
B. Elle est ampli ée par la capacité des MPE à lier de l’uPA exogène 
sur l’uPAR. Une partie de la plasmine formée, reste liée à la 
surface des MPE, ce qui protège cette enzyme de ses inhibiteurs 
physiologiques. De manière intéressante, cette activité varie 
en fonction de l’origine anatomique des cellules endothéliales, 
traduisant ainsi l’expression hétérogène du système uPA/uPAR le 
long de l’arbre vasculaire.
La génération de plasmine induite par les MPE module la capacité 
des progéniteurs à former des tubes vasculaires dans une matrice 
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tridimensionnelle de type Matrigel®. Cette propriété dépend de la 
dose de MPE, les faibles concentrations ayant un effet activateur 
et les fortes concentrations un effet inhibiteur. Le blocage de ces 
effets par des inhibiteurs de plasmine ou d’uPA, souligne le rôle 
clé de la plasmine générée par les MPE dans l’interface protéolyse-
angiogenèse.
Cette activité est détectée ex vivo sur les microparticules 
circulantes humaines de patients atteints de pathologies associées 
à une élévation des microparticules endothéliales (Drépanocytose, 
Purpura Thrombotique Thrombocytopénique).
En conclusion, nous avons démontré que les MPE agissent comme 
des vecteurs participant au contrôle de la génération de plasmine. 
Ce mécanisme constitue une nouvelle voie relevante chez l’homme 
dans la régulation des activités protéolytiques de l’endothélium 
avec des implications possibles dans l’in ammation, l’angiogenèse 
et l’athérosclérose.
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Intercellular channels formed by connexins (Cx) have been shown 
to play a critical role in cardiovascular disease. Indeed, connexin-
de cient mice showed modi cations in cell signalling, that 
appeared crucial in atherosclerosis and restenosis. In the heart, 
Cx40 is expressed in atrial myocytes, the conduction system and 
in endothelial cells. Here, we study the implication of endothelial 
Cx40 during ischemia and reperfusion in mice. For this purpose, 
we used the Cre-loxP system to create a mouse line in which Cx40 
is deleted from the endothelium only. Immunostainings on TIE2-
Cre+Cx40 / ApoE-/- mice con rmed the absence of Cx40 in the 
endothelium, whereas the protein was normally expressed in the 
atria and cardiac conduction system. Moreover, mean arterial 
pressure and heart rates were not different between controls 
(TIE2-Cre-Cx40 / ApoE-/- and TIE2-Cre+Cx40wt/wtApoE-/-) and 
TIE2-Cre+Cx40 / ApoE-/- animals. Sixteen-week-old mice with or 
without endothelial-speci c deletion of Cx40 were subjected to in 
vivo left coronary artery occlusion for 30 minutes and sacri ced 
24-hours after reperfusion for analysis of infarct size. Myocardial 
surfaces areas at risk and infracted areas were measured from 
computed images using NIH Image software. Areas at risk, normalized 
to total left ventricle surfaces areas, were similar between the 
experimental groups, i.e controls 29.17±1.19 % (N=11) and TIE2-
Cre-Cx40 / ApoE-/- 29.29±2.37 % (N=7, n.s.). Interestingly, the 
infarct area, normalized to areas at risk, was signi cantly increased 
in TIE2-Cre+Cx40 / ApoE-/- mice as compared to controls 
(20.67±4.74 % and 8.47±1.45 %, respectively, P<0.01). We conclude 
that endothelial Cx40 is implicated in resistance of the heart to 
ischemia-reperfusion injury. These  ndings underline once more 
the importance of connexin-mediated intercellular communication 
in cardiovascular in ammation, and may point towards novel 
therapeutic strategies to limit the cardiac injury after coronary 
interventions.
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Whereas 17β-estradiol (E2) is protective in experimental models 
of myocardial and brain ischemia, its effect on skin ischemia 
remains unknown. Here, we assessed the protective effect of 
E2 in a mouse model of skin ischemia, mimicking the surgery of 
skin  aps. Whereas necrosis appeared in the half portion of the 
skin  ap within one week after surgery in ovariectomized mice, 
it was reduced up to 10-fold when mice were pre-treated with 
E2, at least 3 days before the surgery. The bene cial effect of 
E2 appeared to be due to an increase in skin survival, revealed 
by measuring viability of ex vivo explants and enhancement 
of the anti-apoptotic Bcl-2 protein expression in vivo. This 
protective effect on the skin contributes to the protection of 
the vascular network and facilitates reperfusion which is found 
to be accelerated in ovariectomized E2-treated mice, while 
hemorrhages were observed in untreated mice. E2 also increased 
expression of FGF-2 isoforms in the skin and circulating VEGF in 
the serum. Finally, this protective effect of E2 was abolished 
in estrogen receptor de cient mice (ERα-/-) but maintained in 
chimeric mice reconstitued with ERα-de cient bone marrow, 
indicating dispensable action of E2 in bone-marrow derived cells. 
This protective effect of E2 was mimicked by treatment with 
tamoxifen, a selective estrogen receptor modulator (SERM).
In conclusion, we demonstrated for the  rst time that E2 exerts a 
major preventive effect of skin  ap necrosis through a prevention 
of ischemic-induced skin lesions, including those of the vascular 
network, which contributes to accelerate the reperfusion of the 
skin  ap.
F003
LA DÉLÉTION DE MICROSOMAL PROSTAGLANDIN E2 
SYNTHASE-1 (MPGES-1) DANS LES LEUCOCYTES 
DE LA MOELLE OSSEUSE ENTRAÎNE 
UN REMODELAGE VENTRICULAIRE GAUCHE 
DÉFAVORABLE EN POST INFARCTUS DU MYOCARDE
N. DEGOUSEE 1, F. KONECNY 1, D. ANGOULVANT 2, S. FAZEL 1, 
E. STEFANSKI 1, X.-H. WANG 1, T.-F. LINDSAY 1, J. BUTANY 1, 
P.-J. JAKOBSSON 3, A. KEATING 1, R.-K. LI 1, B. RUBBIN 1
1 Toronto General Hospital Research Institute, University 
of Toronto, Toronto, Canada
2 Inserm U886, Hospices Civils de Lyon, Université Claude Bernard 
Lyon 1, Lyon, France
3 Department of Medicine, Karolinska Biomic Center, Karolinska 
